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We claim: 

1 1 . A method for inducing a cellular immune response to ajion-immunogenic or weakly 

2 JnununQgenic-target peptide expressed by tumor cells of a mammalian subject, 

3 J comprising administering to the mammalian subject an amount of a therapeutic 

4 anti g en effective to induce a cellular immune response to the target peptide, wherein 
the therapeutic antigen comprises an immunogenic portion having an MHC-binding 
domain which binds to the major histocompatability complex (MHC) and an immune- 

^ recognition domain which is recognized by T-cells ? and wherein the therapeutic 

H|8 antigen is derived from the target peptide such that the MHC-binding portion binds to 

F' 

,.|S| MHC with a greater affinity than the target peptide without material alteration of the 



9 



VO immune-recognition portion. 
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j),L 2. The method of claim 1, wherein the target peptide and the immunogenic portion of the 

h \ i 
jjSjj therapeutic antigen each consist of from 8 to 14 amino acids, <y (i <j 



s 



1 3. The method of claim 1 , wherein the therapeutic antigen further comprises a sorting 

2 signal for directing trafficking of the therapeutic antigen to the endoplasmic reticulum. 



3 



1^ Vyf^ The method of claim 2 ? whereirMhe target peptide and the immunogenic portion of the 



J therapeutic antigen each consist aEfrom 8 to 14 amino acids. 

1 ^ The method of claim 1 , wherein the therapeutic antigen is administered by 

2 administration of a nucleic acid encoding the therapeutic antigen, which nucleic acid 

3 is expressed in the mammalian subject. 

1 The method of claim 5, wherein the target peptide and the immunogenic portion of the 

2 therapeutic antigen each consist of from 8 to 14 amino acids. %r 
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1 7. The method of claim 1, wherein the therapeutic antigen further comprises a sorting 

2 signal for directing trafficking of the therapeutic antigen to the endoplasmic reticulum 

3 or endosomes. 

1 8. The method of claim 7, wherein the target peptide and the immunogenic portion of the 

2 therapeutic antigen each consist of from 8 to 14_aminoji cids. G I '/ 

q 

*M 9. The method of claim 1, wherein the MHC-binding domain binds to an MHC Class I 

■\j 

§2 molecule and the immune-recognition domain binds to a cytotoxic T cell. 

h 

h§ M? The method of claim 1 , wherein the MHC-binding domain binds to an MHC Class II 

F / 

^2 molecule and the immune-recognition domain binds to a CD4+ T cell. 

t \ ■ l 

jjf 1 1 . The method of-aR^M^teteims-^ the target peptide binds to HLA-A* 

l|| 0201. 

U , , 

1 12. The method of an y of - c lawns-l-to-l-Qrwherein the target peptide is a self-peptide 

2 expressed in normal and tumor tissues of the mammalian subject. 

1 13. The method of claim 12, wherein the target peptide derived from is gp75. 

1 14. The method according to claim 13, wherein the therapeutic antigen has the sequence 

2 TAYRYHLL (Seq. ID No. 12). 

1 The method of claim 12, wherein the target peptide is selected from the group 

2 consisting of telomerase reverse transcriptase peptide, CD20 peptides and Prostate 

3 PSMA peptide. 

1 16. The method of any of cl aims4-^o-l = 0rwherein the target peptide is a Herpes simplex 

2 glycoprotein B peptide and the therapeutic antigen is SSIEFARL (Seq. ID No. 10). 
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17. A method for preparation of a vaccine against a non-immunogenic or weakly 
immunogenic target protein expressed by tumor cells of a mammalian subject, 
comprising the steps of: 

(a) identifying an 8-14 amino acid target peptide within the target protein, 
said target peptide including an MHC-binding domain which binds with low affinity to the 
major histocompatability complex (MHC) and an immune-recognition domain which is 
recognizable by T-cells; 

(b) preparing one or more test peptides in which the MHC binding domain 
is modified and testing the test peptide for binding affinity to the MHC; 

(c) selecting a test peptide from among the one or more test peptides for 
use in the vaccine, said selected peptide having a greater binding affinity than the target 
peptide; and 

(d) preparing a vaccine composition comprising the selected peptide or a 
polynucleotide encoding the selected peptide in a pharmaceutical ly acceptable carrier. 

1 8. The method of claim 17, wherein the target peptide binds to HLA-A* 0201 . 

19. The method of claim 17, further comprising the step of coupling the selected peptide 
with a sorting signal for directing trafficking of the therapeutic antigen to the 
endoplasmic reticulum or endosomes. 

20. The method of claim 17, wherein the MHC-binding domain binds to an MHC Class I 
molecule and the immune-recognition domain binds to a cytotoxic T cell. 

21 . The method of claim 17, wherein the MHC-binding domain binds to an MHC Class II 
molecule and the immune-recognition domain binds to a CD4+ T cell. 

22. The method of any of clai TOs-l7--24-r-wherein the target protein is a self-protein 
expressed in normal and tumor tissues of the mammalian subject. 



23. The method of any^r^latms-l-T-S-l-rwherein the target peptide derived from is gp75. 




WO 99/63945 



# 



PCT/US99/13146 



-26- 

24. The method of anjLOflclaifflS-4-7-2-lTwherein the target peptide is selected from the 
group consisting of telomerase reverse transcriptase peptide, CD20 peptides and 
Prostate PSMA peptide. 

25. The method of afty-of^lmmsA^-^l- wherein the therapeutic antigen has the sequence 
TAYRYHLL (Seq. ID No. 12). 

26. The method of an.y-oflclaims-1-7-34^ wherein the target peptide is a Herpes simplex 
glycoprotein B peptide and the therapeutic antigen is SSIEFARL (Seq. ID No. 10). 

27. A therapeutic immunogen comprising an MHC-binding domain which binds to the 
major histocompatability complex (MHC) of a mammalian subject and an immune- 
recognition domain which is recognized by T-cells. wherein the therapeutic 
immunogen is derived from a non-immunogenic or weakly immunogenic target 
peptide expressed by tumor cells of the mammalian subject such that the MHC- 
binding portion binds to MHC with a greater affinity than the target peptide without 
material alteration of the immune-recognition portion. 

28. The therapeutic immunogen of claim 27 5 further comprising a sorting signal for 
directing trafficking of the therapeutic antigen to the endoplasmic reticulum or 
endosomes. 

29. The therapeutic immunogen of claim 27, wherein the MHC-binding domain binds to 
an MHC Class I molecule and the immune-recognition domain binds to a cytotoxic T 
cell. 

30. The therapeutic immunogen of claim 27, wherein the MHC-binding domain binds to 
an MHC Class II molecule and the immune-recognition domain binds to a CD4+ T 
cell. 
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31 . A polynucleotide expressible in a mammalian subject, comprising a series of bases 
encoding the therapeutic immunogen of < 



32. A vaccine composition for treatment or prevention of a tumor in a mammalian ^ 

cjKvi^ a, y 

subject, comprising a therapeutic immunogen in accordance with aa-y of claim s-claim 
'27"1tr3"GroF a polynucleotide expressible in the mammalian subject comprising a 
series of bases encoding the therapeutic immunogen of any of claims claim 27 to 30, 
together with a pharmaceutical^ acceptable carrier. 

33. The composition according to claim 32, wherein the pharmaceutical^ acceptable 
carrier comprises an adjuvant. 



